The basidiomycete Lentinus strigellus was cultivated in three different culture media and the secondary metabolites produced under different culture conditions were isolated and identified. When cultivated in a liquid medium with peptone, L. strigellus afforded the benzopyrans, 2,2-dimethyl-6-methoxychroman-4-one, 4-hydroxy-2,2-dimethyl-6-methoxychromane and (3R,4S)-3,4-dihydroxy-2,2-dimethyl-6-methoxychromane. The indole alkaloid echinuline and the anthraquinone fiscione, both unprecedented for the genus Lentinus, were isolated from the mycelium of the fungus. When cultured in Czapek medium enriched with potato broth, the fungus afforded the same benzopyrans except (3S,4S)-3,4-dihydroxy-2,2-dimethyl-6-methoxychromane. Panepoxydone and isopanepoxydone were also isolated when the microorganism was grown in Czapek medium.
Microorganisms constitute an important source of biologically active secondary metabolites with application in the development of new pharmaceutical agents, including antitumor compounds, antibiotics, immunosuppressants, antiviral and antiparasitic agents, and enzyme inhibitors [1] .
Among the microorganisms with biological potential, basidiomycetes are considered an important source of bioactive secondary metabolites [2] . About 200 species of mushrooms have been reported to inhibit the growth of different types of tumors and some of them have been used in folk medicine against cancers of the stomach, esophagus, lungs, and others [3] .
Fungi of the genus Lentinus are known to occur worldwide, particularly in tropical regions [4] . More than 40 species of this genus are found in tropical countries. L. crinitus (L.) Fr., L. velutinus Fr., L. glabratus Mont., L. cubensis Berk. and L. strigosus (Schwein.) Fr. are consumed by indigenous groups, such as the Yanomami in the Brazilian Amazon [5] . L. strigellus Berk., an edible mushroom, is often found in tropical countries, mainly in South America, and usually grows on rotten branches or buried wood. Compared with other edible mushrooms such as L. edodes Berk, this macro fungus is considered a new member of the family of medicinal mushrooms [6] .
The first chemical investigation of L. strigellus yielded striguellolide A, striguellol A, striguellone A, 3,4-trans-dihydroxy-6-methoxy-2,2dimethylchromane, 3-hydroxy-6-methoxy-2,2-dimethylchroman-4one, and 4-hydroxy-6-methoxy-2,2-dimethylchromane [7] . All these were isolated from the EtOAc/MeOH/AcOH (80:15:5) extract of L. strigellus cultured in PDA (potato dextrose agar) medium.
Herein, we report the isolation of the benzopyrans, 4-hydroxy-2,2dimethyl-6-methoxychromane (1), 2,2-dimethyl-6-methoxychroman- 4-one (2), (3R,4S)-3,4-dihydroxy-2,2-dimethyl-6-methoxychromane (3) and (3S,4S)-3,4-dihydroxy-2,2-dimethyl-6-methoxychromane (4), the indole alkaloid echinuline (5), the anthraquinone fiscione (6) and the α,β-epoxyketones panepoxydone (7) and isopanepoxydone (8) from L. strigellus grown in three different culture media. To the best of our knowledge, this is the first report of the compounds 2, 4, 7 and 8 from this edible mushroom. Additionally, the occurrence of the indole alkaloid echinuline and the anthraquinone fiscione in the genus Lentinus is unprecedented. Structures of the isolated compounds were established by analysis of their spectroscopic data and comparison with literature data.
The benzopyrans 1 -4 were isolated from the EtOAc extract of the liquid medium when L. strigellus was grown in enriched Czapek Barros-Filho et al.
broth. 4-Hydroxy-2,2-dimethyl-6-methoxychromane (1) and 2,2dimethyl-6-methoxycroman-4-one (2) were previously isolated from L. conatus [8] and L. crinitus [9] . Additionally, compounds 1 and 2 were obtained as intermediates in the synthesis of various 3,4-dihydroxy-2,2-dimethyl-6-methoxychromanes [10] . (3R,4S)-3,4-Dihydroxy-2,2-dimethyl-6-methoxychromane (3) was previously isolated from the basidiomycete Panus rudis (L. strigosus) [10] and showed various physiological properties [11] . Compound 4, the cis stereoisomer of 3, was also previously isolated from Panus rudis [10] The indole alkaloid echinuline (5) and the anthraquinone fiscione (6) were isolated from the EtOAc extract of the mycelium of L. strigellus cultured in peptone under static conditions. The alkaloid 5 was previously reported from the filamentous fungi, Eurodium cristatum [12] , E. repens [13] and Chaetomium globosum [14] , and some plants of the families Anacardiaceae, Cucurbitaceae and Orchidaceae [15] . Compound 6 is a pigment isolated from various microorganisms [12, 16] and higher plants [17] [18] [19] [20] . This anthraquinone is known for its potent antibacterial activity [16] and inhibition of the phosphatase Cdc25B [18] . This is the first report of the occurrence of 5 and 6 in a Lentinus species.
The α,β-epoxyketone panepoxydone (7) was previously isolated from some species of Lentinus [8, 9, 21, 22] , while isopanepoxydone (8) was reported from L. strigosus [10] . Both compounds are potent inhibitors of NF-kB [22, 23] and their total synthesis have been reported [24] .
In summary, the secondary metabolites produced by L. strigellus varied according to the growth conditions (culture medium and agitation). Compounds 1-3 were the only secondary metabolites isolated from two different culture broths. In addition, the microorganism produced different compounds when cultured under agitation versus static conditions. Compounds 1 and 3 were previously isolated from L. strigellus [7] . All the other compounds are described for the first time from this species.
Experimental
Fungal material: The strain of Lentinus strigellus was acquired in the germplasm bank of mushrooms for human use of Embrapa in Brasília-DF, Brazil, which is registered in the collection under the code CC-40.
Instrumentation: NMR spectra ( 1 H, 13 C, DEPT, COSY, HSQC and HMBC) were recorded on a Bruker spectrometer DRX 500 with CDCl 3 , C 5 D 5 N, and CD 3 OD as solvent and TMS as internal standard. Low resolution EIMS were recorded on a Shimadzu GCMS-QP5050A apparatus. Melting points were determined on a Micro-Química MQAPF-302 apparatus and are uncorrected. Optical rotations were determined on a Perkin-Elmer 341 polarimeter.
Preparation of culture media:
Potato-dextrose-agar (PDA) was used in the preservation and cultivation of the microorganism in Petri dishes. The large scale culture of the microorganism was performed in the following liquid media: peptone, Czapek and Czapek enriched with potato broth. Each medium in either flasks or Petri dishes was autoclaved at 121°C for 15 minutes before inoculation with the microorganism. The volume of each medium in flasks varied with each experiment.
Potato-dextrose-agar (PDA):
The PDA culture medium was prepared using the broth from cooking potatoes in distilled water (200 g/L), followed by filtration to remove solid particles, and addition of glucose (20 g/L) and agar (17 g/L).
Peptone:
The peptone culture medium was prepared using peptone (1. 
Cultivation of Lentinus strigellus and extract prodution: L.
strigellus was transferred aseptically to Petri dishes containing PDA medium at 29°C for 7 days. Subsequently, discs of 7.0 mm were aseptically distributed in 500 mL flasks containing 250 mL of peptone medium per flask (total of 8 L of culture medium) and grown under static conditions for 28 days at room temperature (29°C). The microorganism was also grown (28 days at room temperature) in peptone under agitation (150 rpm). In this case, discs of 7.0 mm were aseptically distributed in 250 mL flasks containing 165 mL of the liquid medium (total of 5 L of culture medium). The cultures in Czapek and Czapek enriched with potato broth were grown as described for peptone medium under agitation. The material was then filtered using a Büchner funnel, and the mycelium dried at room temperature to constant weight. The mycelia were sequentially extracted with n-hexane, EtOAc and MeOH. The liquid media were partitioned with EtOAc, dried with anhydrous Na 2 SO 4 and concentrated under reduced pressure. These procedures yielded the corresponding organic extracts.
Isolation of the secondary metabolites:
The isolation of the compounds involved chromatography of the EtOAc extracts from the liquid media of L. strigellus grown in enriched Czapek (1.57 g), Czapek (1.85 g) and peptone under agitation (1.41 g), besides the EtOAc extract from the mycelium of the microorganism grown in peptone under static conditions (0.6 g).
The EtOAc extract from the liquid medium of L. strigellus grown in peptone under agitation (1.41 g) was subjected to chromatographic separation on 40 g of Sephadex LH-20 (450 mL of MeOH as eluent) to provide 8 fractions. Fraction 4 (158.7 mg) was rechromatographed on 45 g of silica gel using a gradient mixture of n-hexane/EtOAc as eluent (100 mL of n-hexane/EtOAc 20%, 200 mL of n-hexane/ EtOAc 30%, 200 mL of n-hexane/EtOAc 50%, and 100 mL of EtOAc). Fractions eluted with n-hexane/EtOAc 50% provided a brown viscous liquid (12.8 mg) identified as 4-hydroxy-2,2dimethyl-6-methoxychromane (1). The same chromatographic procedure, when used for fraction 5 (459 mg), yielded 14 subfractions. Sub-fraction 1 (35.6 mg) appeared as a slightly greenish viscous liquid, which was identified as 2,2-dimethyl-6-methoxycroman-4-one (2) . Purification of sub-fraction 5 (38.0 mg) on silica gel (45 g), using chloroform (100 mL) as eluent followed by a 1:1 mixture of n-hexane/EtOAc (100 mL), provided 35.0 mg of a brown viscous liquid, identified as (3R,4S)-3,4-dihydroxy-2,2-dimethyl-6methoxychromane (3).
Secondary metabolites from Lentinus strigellus
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Column chromatography (CC) of the EtOAc extract of the supernatant of L. strigellus grown in enriched Czapek (1.57 g) on Sephadex LH-20 (400 mL of MeOH as eluent) yielded 4 combined fractions (based on their TLC patterns). Fraction 4 (1.3 g) was chromatographed on 70 g of silica gel using CHCl 3 (400 mL), n-hexane/EtOAc 40% (300 mL), n-hexane/EtOAc 60% (300 mL), n-hexane/EtOAc 80% (350 mL), EtOAc (400 mL) and MeOH (100 mL) to yield 10 sub-fractions. Treatment of sub-fraction 6 (142.8 mg) by flash silica gel chromatography (18 g), eluting with nhexane/EtOAc 30% (300 mL), n-hexane/EtOAc 40% (100 mL) and EtOAc (100 mL), led to the isolation of 4-hydroxy-2,2-dimethyl-6methoxychromane (1, 18.0 mg). CC of sub-fraction 2 (120.0 mg) on silica gel (14 g) by elution with n-hexane/EtOAc 10% (200 mL), n-hexane/EtOAc 20% (100 mL) and EtOAc (100 mL) provided 2,2dimethyl-6-methoxychroman-4-one (2, 107.0 mg). Flash silica gel chromatography (14 g) of sub-fraction 4 (50.0 mg) by elution with n-hexane/EtOAc 20% (200 mL), n-hexane/EtOAc 30% (100 mL), n-hexane/EtOAc 40% (100 mL) and EtOAc (100 mL), afforded (3R,4S)-3,4-dihydroxy-2,2-dimethyl-6-methoxycromane (3, 26.7 mg). Flash silica gel (18 g) CC of sub-fraction 5 (61.8 mg), using n-hexane/EtOAc 30% (200 mL), n-hexane/EtOAc 40% (200 mL) and EtOAc (100 mL) as eluent, yielded a slightly greenish viscous liquid identified as (3S,4S)-3,4-dihydroxy-2,2-dimethyl-6-methoxychromane (4, 5.0 mg). The sub-fraction eluted with 40% EtOAc in hexanes (100 mL) yielded a brown viscous liquid identified as isopanepoxydone (8, 25.7 mg) .
